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Error codes of OGC® CityGML Quality Interoperability Experiment 
RING level 

• GE_R_TOO_FEW_POINTS (<3 points) 
• GE_R_CONSECUTIVE_POINTS_SAME (2 consecutive points are the same)  
• GE_R_NOT_CLOSED (first-last points are not the same) 
• GE_R_SELF_INTERSECTION (self-intersects, i.e., a bowtie) 
• GE_R_COLLAPSED (is point or line) 

 

POLYGON level 

• GE_P_INTERSECTION_RINGS (2+ rings intersect) 
• GE_P_DUPLICATED_RINGS (2+ rings identical) 
• GE_P_NON_PLANAR_POLYGON_DISTANCE_PLANE (with respect to tolerance) 
• GE_P_NON_PLANAR_POLYGON_NORMALS_DEVIATION with respect to tolerance) 
• GE_P_INTERIOR_DISCONNECTED (interior is not connected) 
• GE_P_HOLE_OUTSIDE (1 or more interior rings are located outside the exterior ring) 
• GE_P_INNER_RINGS_NESTED (interior ring is located inside other) 
• GE_P_ORIENTATION_RINGS_SAME (exterior and interior rings have same orientation) 

 

SHELL level 

• GE_S_TOO_FEW_POLYGONS (<4 polygons) 
• GE_S_NOT_CLOSED (there is 1+ hole(s) on the surface) 
• GE_S_NON_MANIFOLD_VERTEX 
• GE_S_NON_MANIFOLD_EDGE 
• GE_S_MULTIPLE_CONNECTED_COMPONENTS (1+ polygons not connected to main shell) 
• GE_S_SELF_INTERSECTION 
• GE_S_POLYGON_WRONG_ORIENTATION (orientation of a polygon not correct) 
• GE_S_ALL_POLYGONS_WRONG_ORIENTATION (normals all pointing in wrong direction) 

  



Check methods dependencies 

 

  



List of available Check methods in CityDoctor: 
CP_NUMPOINTS 

CP_CLOSE 

CP_DUPPOINT 

CP_NULLAREA 

CP_SELFINT 

CP_PLANNATIVE 

 

CS_NUMFACES 

CS_SELFINTNATIVE 

CS_OUTEREDGE 

CS_OVERUSEDEDGE 

CS_FACEORIENT 

CS_FACEOUT 

CS_UMBRELLA 

CS_CONCOMP 

 

SEM_ISROOF 

SEM_ISWALL 

SEM_ISGROUND 

SEM_ISCEILING 

SEM_ISFLOOR 

SEM_LOD1_ASSOLID 

SEM_LOD1_NUMFLOORS 

SEM_GMLID_EXIST 

 

C_MSISOLID 

C_BNBPIFSOLID 

C_BS_PLANAR_PATCH 

C_BS_COPLANAR_SURFACES



CityDoctor check methods and explanations 

Polygon checks 
CP_NUMPOINTS 
 

 

CP_CLOSE 
 

 
CP_DUPPOINT 
 

 

CP_NULLAREA 
 

 

CP_SELFINT 
 

 

CP_PLANNATIVE 
 

 

  



Solid checks 
CS_NUMFACES 
 

 

CS_SELFINTNATIVE 
 

 
CS_OUTEREDGE 
 

 

CS_OVERUSEDEDGE 
 

 
CS_FACEORIENT 
 

 

CS_FACEOUT 
 

 
  



CS_UMBRELLA 
 

 

CS_CONCOMP 
 

 
  



Semantic checks 
SEM_ISROOF 
 

 

SEM_ISWALL 
 

 
SEM_ISGROUND 
 

 

SEM_ISCEILING 
 

 
SEM_ISFLOOR 
 

 

SEM_LOD1ASSOLID 
 

 
 

SEM_LOD1NUMFLOORS SEM_GMLID_EXIST 



 

 

 

 
 

  



Additional checks 
C_MSISOLID 
 

 

C_BNBPIFSOLID 
 

 
C_BS_PLANAR_PATCH 
 

 

C_BS_COPLANAR_SURFACE 
 

 



List of available Check methods in CityDoctor2: 
C_GE_R_TOO_FEW_POINTS 

C_GE_R_NOT_CLOSED 

C_GE_R_DUPLICATE_POINT 

C_GE_R_SELF_INTERSECTION 

 

C_GE_P_NON_PLANAR 

C_GE_P_ORIENTATION_RINGS_SAME 

C_GE_P_HOLE_OUTSIDE 

C_GE_P_INNER_RINGS_NESTED 

C_GE_P_INTERSECTING_RINGS 

C_GE_P_INTERIOR_DISCONNECTED 

 

C_GE_S_MULTIPLE_CONNECTED_COMPONENTS 

C_GE_S_NOT_CLOSED 

C_GE_S_NON_MANIFOLD_EDGE 

C_GE_S_POLYGON_WRONG_ORIENTATION 

C_GE_S_ALL_POLYGONS_WRONG_ORIENTATION 

C_GE_S_TOO_FEW_POLYGONS 

C_GE_S_NON_MANIFOLD_VERTEX 

C_GE_S_SELF_INTERSECTION 



Comparison check methods 
Error codes Interoperability Experiment Checks CityDoctor Checks CityDoctor2 Level CityGML/CAD/CF

D 
GE_R_TOO_FEW_POINTS CP_NUMPOINTS C_GE_R_TOO_FEW_POINTS RING CityGML 
GE_R_CONSECUTIVE_POINTS_SAME CP_DUPPOINT C_GE_R_CONSECUTIVE_POINTS_SAME* 

C_GE_R_DUPLICATE_POINT 
RING CityGML 

GE_R_NOT_CLOSED CP_CLOSE C_GE_R_NOT_CLOSED RING CityGML 
GE_R_SELF_INTERSECTION CP_SELFINT 

CP_DUPPOINT 
C_GE_R_SELF_INTERSECTION 
C_GE_R_DUPLICATE_POINT 

RING CityGML 

GE_R_COLLAPSED_TO_LINE** CP_NULLAREA C_GE_R_COLLAPSED_TO_LINE*** RING CityGML 
GE_P_INTERSECTING_RINGS + C_GE_P_INTERSECTING_RINGS POLYGO

N 
CityGML 

GE_P_DUPLICATED_RINGS**** CS_SELFINTNATIVE  POLYGO
N 

CityGML 

GE_P_NON_PLANAR_POLYGON_DISTANCE_PLANE CP_PLANNATIVE C_GE_P_NON_PLANAR POLYGO
N 

CityGML 

GE_P_NON_PLANAR_POLYGON_NORMALS_DEVIATI
ON 

CP_PLANTRI***** C_GE_P_NON_PLANAR POLYGO
N 

CityGML 

GE_P_INTERIOR_DISCONNECTED + C_GE_P_INTERIOR_DISCONNECTED POLYGO
N 

CityGML CityGML 

GE_P_HOLE_OUTSIDE + C_GE_P_HOLE_OUTSIDE POLYGO
N 

CityGML 

GE_P_INNER_RINGS_NESTED + C_GE_P_INNER_RINGS_NESTED POLYGO
N 

CityGML 

GE_P_ORIENTATION_RINGS_SAME + C_GE_P_ORIENTATION_RINGS_SAME POLYGO
N 

CityGML 

GE_S_TOO_FEW_POLYGONS CS_NUMFACES C_GE_S_TOO_FEW_POLYGONS SHELL CityGML 
GE_S_NOT_CLOSED CS_OUTEREDGE C_GE_S_NOT_CLOSED SHELL CityGML 
GE_S_NON_MANIFOLD_VERTEX CS_UMBRELLA C_GE_S_NON_MANIFOLD_VERTEX SHELL CityGML 
GE_S_NON_MANIFOLD_EDGE CS_OVERUSEDEDG

E 
C_GE_S_NON_MANIFOLD_EDGE SHELL CityGML 



GE_S_MULTIPLE_CONNECTED_COMPONENTS CS_CONCOMP C_GE_S_MULTIPLE_CONNECTED_COMPONEN
TS 

SHELL CityGML 

GE_S_SELF_INTERSECTION CP_SELFINT C_GE_S_SELF_INTERSECTION SHELL CityGML 
GE_S_POLYGON_WRONG_ORIENTATION CS_FACEORIENT C_GE_S_POLYGON_WRONG_ORIENTATION SHELL CityGML 
GE_S_ALL_POLYGONS_WRONG_ORIENTATION CS_FACEOUT C_GE_S_ALL_POLYGONS_WRONG_ORIENTATI

ON 
SHELL CityGML 

 

* = Check not included in CityDoctor2 GUI 

** = Former GE_R_COLLAPSED(_TO_LINE), 

*** = redundant, Check therefore not in use 

**** = was integrated as part of GE_R_SELF_INTERSECTION 

***** = Check not in CityDoctor-GUI integrated 

+ = Checks were not part of CityDoctor Validation tool at time of QIE (will be available in future versions?) 
 



Comparison check methods with explicit models 
Error codes Interoperability Experiment Test Examples Error Code listed on AG Qual 

Homepage 
Error Code 
CityDoctor (Version 
2.2.2 Beta) 

Error Code CityDoctor2 
(Version 3.1.0, May 17, 2019) 

GE_R_TOO_FEW_POINTS SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-LR-0001-T0001.gml 

GE_R_TOO_FEW_POINTS CP_NUMPOINTS GE_R_TOO_FEW_POINTS 
 

SimpleSolid_SrefBS-GE-
gml-LR-0001-T0002.gml 

GE_R_NOT_CLOSED CP_NUMPOINTS GE_R_NOT_CLOSED 

GE_R_CONSECUTIVE_POINTS_SAME SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0001.gml 

GE_R_CONSECUTIVE_POINT
S_SAME 

CP_DUPPOINT GE_R_CONSECUTIVE_POINTS_S
AME 

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0002.gml 

GE_R_SELF_INTERSECTION CP_DUPPOINT GE_R_SELF_INTERSECTION 
 

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0003.gml 

GE_R_SELF_INTERSECTION CP_DUPPOINT GE_R_SELF_INTERSECTION 
 

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0004.gml 

minVertexDistance = 0.1: 
GE_R_CONSECUTIVE_POINT
S_SAME 
minVertexDistance = 0.01: 
GE_S_NOT_CLOSED 

CS_SELFINTNATIVE with 0.1 MinVertexDistance: 
GE_R_CONSECUTIVE_POINTS_S
AME, 
else: GE_R_NOT_CLOSED  

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0005.gml 

GE_R_TOO_FEW_POINTS CP_NUMPOINTS GE_R_TOO_FEW_POINTS 

GE_R_NOT_CLOSED SimpleSolid_SrefBS.gml Ok No Error No Error 



SimpleSolid_SrefBS-GE-
gml-LR-0003-T0001.gml 

GE_R_NOT_CLOSED CP_CLOSE GE_R_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-LR-0003-T0002.gml 

GE_R_NOT_CLOSED  
with 0.1 MinVertexDistance: 
Ok 

CP_CLOSE GE_R_NOT_CLOSED  
with 0.1 MinVertexDistance: 
No Error 

GE_R_SELF_INTERSECTION SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0002.gml 

GE_R_SELF_INTERSECTION CP_DUPPOINT GE_R_SELF_INTERSECTION 

SimpleSolid_SrefBS-GE-
gml-LR-0002-T0003.gml 

GE_R_SELF_INTERSECTION CP_DUPPOINT GE_R_SELF_INTERSECTION, but 
duplicate points 

SimpleSolid_SrefBS-GE-
gml-LR-0004-T0004.gml 

GE_R_SELF_INTERSECTION CP_SELFINT GE_R_SELF_INTERSECTION 

SimpleSolid_SrefBS-GE-
gml-LR-0004-
T0005.gml(*) 

with 0.1 MinVertexDistance: 
GE_R_SELF_INTERSECTION, 
else GE_S_NOT_CLOSED 

CS_OUTEREDGE with 0.1 MinVertexDistance: 
GE_R_SELF_INTERSECTION 
else: GE_S_NOT_CLOSED (with 
0.01 MinVertexDistance) 

GE_R_COLLAPSED_TO_LINE no available model  ◦ couldn’t be tested ◦ 
GE_P_INTERSECTING_RINGS SimpleSolid_SrefBS-GE-

gml-PO-0001-T0001.gml 
GE_P_INTERSECTING_RINGS CS_OUTEREDGE GE_P_INTERSECTING_RINGS 

SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0001-T0003.gml 

GE_P_INTERSECTING_RINGS CS_OUTEREDGE GE_P_INTERSECTING_RINGS 

GE_P_DUPLICATED_RINGS ◦◦ - - - - 
GE_P_NON_PLANAR_POLYGON_DISTANC
E_PLANE 

SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0002-T0001.gml 

GE_P_NON_PLANAR_POLYG
ON_DISTANCE_PLANE with 
distanceTolerance = 0.01, 

CS_OUTEREDGE GE_P_NON_PLANAR_POLYGON
_DISTANCE_PLANE, 
GE_P_ORIENTATION_RINGS_SA



GE_P_ORIENTATION_RINGS_
SAME, OK with 
distanceTolerance = 0.5 

ME, OK with distanceTolerance 
= 0.5 

GE_P_NON_PLANAR_POLYGON_NORMA
LS_DEVIATION 

SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0002-T0002.gml 

GE_P_NON_PLANAR_POLYG
ON_NORMALS_DEVIATION 

CP_PLANNATIVE GE_P_NON_PLANAR_POLYGON
_NORMALS_DEVIATION 

GE_P_INTERIOR_DISCONNECTED SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0003-T0001.gml 

GE_P_INTERIOR_DISCONNEC
TED 

CS_OUTEREDGE GE_P_INTERIOR_DISCONNECTE
D 

SimpleSolid_SrefBS-GE-
gml-PO-0003-T0002.gml 

GE_P_INTERIOR_DISCONNEC
TED 

CS_OUTEREDGE GE_P_INTERIOR_DISCONNECTE
D 

GE_P_HOLE_OUTSIDE SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0004-T0001.gml 

GE_P_HOLE_OUTSIDE CS_OUTEREDGE GE_P_HOLE_OUTSIDE 

GE_P_INNER_RINGS_NESTED SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0005-T0001.gml 

GE_P_INTERSECTING_RINGS CS_OUTEREDGE GE_P_INTERSECTING_RINGS 

GE_P_ORIENTATION_RINGS_SAME SimpleSolid_SrefBS-GE-
gml-PO-0001-T0002.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

SimpleSolid_SrefBS-GE-
gml-PO-0006-T0001.gml 

GE_P_ORIENTATION_RINGS_
SAME 

CS_OUTEREDGE GE_P_ORIENTATION_RINGS_SA
ME 



GE_S_TOO_FEW_POLYGONS SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0001-T0001.gml 

GE_S_TOO_FEW_POLYGONS CS_NUMFACES GE_S_TOO_FEW_POLYGONS 

GE_S_NOT_CLOSED SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0002-T0001.gml 

GE_S_NOT_CLOSED CS_OUTEREDGE GE_S_NOT_CLOSED 

GE_S_NON_MANIFOLD_VERTEX SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0003-T0001.gml 

GE_S_NON_MANIFOLD_VER
TEX 

CS_UMBRELLA GE_S_NON_MANIFOLD_VERTEX 

GE_S_NON_MANIFOLD_EDGE SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0004-T0001.gml 

GE_S_NON_MANIFOLD_EDG
E 

CS_OVERUSEDEDG
E 

GE_S_NOT_CLOSED, 
GE_S_NON_MANIFOLD_EDGE 

GE_S_MULTIPLE_CONNECTED_COMPON
ENTS 

SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0005-T0001.gml 

GE_S_MULTIPLE_CONNECTE
D_COMPONENTS 

CS_CONCOMP GE_S_MULTIPLE_CONNECTED_
COMPONENTS 

GE_S_SELF_INTERSECTION SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0006-T0001.gml 

GE_S_SELF_INTERSECTION CS_SELFINTNATIVE GE_S_SELF_INTERSECTION 

GE_S_POLYGON_WRONG_ORIENTATION SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0007-T0001.gml 

GE_S_POLYGON_WRONG_O
RIENTATION 

CS_FACEORIENT GE_S_POLYGON_WRONG_ORIE
NTATION 

GE_S_ALL_POLYGONS_WRONG_ORIENTA
TION 

SimpleSolid_SrefBS.gml Ok No Error No Error 

SimpleSolid_SrefBS-GE-
gml-SO-0008-T0001.gml 

GE_S_ALL_POLYGONS_WRO
NG_ORIENTATION 

CS_FACEOUT GE_S_ALL_POLYGONS_WRONG
_ORIENTATION 



◦ = redundant, Check therefore not in use  

◦◦ = was integrated as part of GE_R_SELF_INTERSECTION   
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